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REMARKS 

The abstract and specification have been amended in orde 
to correct grammatical and idiomatic errors contained therein 
No new matter has been added. 

In order to expedite the prosecution of the present 
application, the subject matter of Claim 4 has been 
incorporated into Claim 1. As such, Claim 4 has been 
canceled- Additionally, the subject matter of Claim 2 has 
been combined with newly presented Claim 1 and represented as 
newly added Claim 5. Accordingly, Claim 2 has been canceled. 
No new matter has been added. 

Claims 1-4 have been rejected under 35 USC 102(b) as 
being anticipated by Zastrow et al WO 95/03061 or Zastrow 
et al M90 or Zastrow et al ! 835. Claims 1-4 also have been 
rejected under 35 USC 102(b) as being anticipated by 
JP 9-169523. Claims 1-4 also have been rejected under 35 USC 
103(a) as being unpatentable over Golz-Berner et al. Claims 
1-4 also have been provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting over 
Claims 9-12 of application Serial No. 10/158 570. Applicants 
respectfully traverse these grounds of rejection and urge 
reconsideration in light of the following comments. 

The presently claimed invention is directed to a ferrite 
fine powder having a mean particle size of 0.3 to 30 microns 
and consisting of spherical single-crystal particles. As 
discussed in the present specification, ferrite particles are 
typically used in applications where high magnetic 
permeability, low coercive force and low loss are required, 
such as in cores of inductors, transformers and filters, and 
ferrites having a high crystal magnetic anisotropy are 
typically used as permanent magnetic materials and high- 
density magnetic recording materials. 

Although different types of ferrite powders have been 
used in various applications, a truly spherical, fine single- 
crystal ferrite powder having excellent magnetic properties 
has not been developed before the present invention. As 
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discussed in the present specification, the spherical fine 
powders of the present invention have a single-crystal 
structure relatively unaffected by grain boundaries and 
impurities, do not aggregate, and are highly dispersible and 
packable. This makes it possible to obtain a dense, high- 
performance ferrite sintered body having excellent magnetic 
properties and mechanical strength- Additionally, the ferrite 
powder of the present invention can be uniformly dispersed in 
a polymeric material thereby minimizing variation in its 
properties throughout- the polymeric material and enhancing the 
packing density. It is respectfully submitted that the prior 
art cited by the Examiner does not disclose the presently 
claimed invention . 

As discussed by the Examiner, the three Zastrow et al 
references disclose preparations for improving blood 
circulation which comprise finely divided magnetically hard 
single-domain particles having a particle size range of 
between 0.6 to 1.2 microns. For some reason, the Examiner 
holds that these particles are spherical in shape and thereby 
anticipate the originally presented claims. 

At the outset, Applicants wish to point out that the 
barium or strontium hexaferrite particles disclosed in the 
Zastrow patents have an aspect ratio, diameter /thickness 
ratio, of 3:1 to 10:1. Therefore, the particles disclosed in 
the Zastrow et al references are flat and not spherical as 
required by the present invention. Therefore, it is 
respectfully submitted that the presently claimed invention is 
clearly patentably distinguishable over the Zastrow et al 
references . 

Claims 1-4 also have been rejected under 35 USC 102(b) as 
being anticipated by JP 9-169523. As discussed by the 
Examiner in the Office Action, this reference is disclosed on 
page 3 of the present specification where it is stated that 
the ferrite fine powder of this reference does not have a 
spherical shape with the mean particle size of from 0.1 to 30 
microns. In the Office Action, the Examiner makes the 
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statement that he begs to differ. While the Examiner has the 

right to differ, he is required to provide reasons as to why 

he feels that the disclosure in the present specification is 

inaccurate. Simply putting forth the proposition that "the 

Examiner begs to differ", without providing any additional 

reasoning, is not sufficient to rebut the express statement 

contained in the present specification. 

The process disclosed in JP 9-169523 and the process of 

the present invention are different. As discussed in 

paragraph [0046] of this reference, 

"As clear from the above results, in order to avoid the 
formation of coarse particles, it is necessary to 
vaporize water included in the aqueous metal chloride 
solution and the metal chloride prior to proceeding 
oxidizing reaction. In order to suppress the oxidation 
of the chloride in the above process, hydrochloric acid 
should be added in an appropriate amount to the aqueous 
chloride solution and the water should be vaporized in a 
strong reducing atmosphere containing hydrogen. Further, 
the oxidizing reaction of the chloride proceeds by being 
accompanied by vapor phase epitaxy using iron oxide 
particles deposited in the vapor phase as a nuclei in the 
presence of water vapor and oxygen. Uniform composite 
iron oxide particles having a desired particle size can 
be obtained by fully performing the above oxidizing 
reaction . " 

In the production process of JP 9-169523, the oxidizing 
reaction of the metal chloride occurs after water and the 
metal chloride are completely vaporized and is thereby 
different from the process of the present invention. In 
paragraphs [0031] and [0034] of the present application, 
thermal decomposition of the metal compounds occur 
simultaneously with the vaporization of a solvent, such as 
water, from the droplets, not after vaporization of the metal 
compounds, in order to form single-crystal ferrite particles. 
Although the process disclosed in JP 9-169523 can produce very 
fine ferrite particles, even if the first deposited particles 
serving as nuclei are spherical single crystals, it is 
impossible with the process of this reference to grow large 
particles while maintaining the spherical shape and state of 
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being a single-crystal. This is further supported in 

paragraph [0056] of this reference where it is stated: 

"In the subsequent step (4), when the chloride reaches 
the outside part of the burning flame, oxidation of the 
iron chloride first occurs in the presence of oxygen left 
without being used for combustion and an excess oxygen in 
the outside part so that clusters each composed of few 
molecules are formed in the vapor phase. Subsequently, 
all of the existing chloride reacts on the surface of the 
clusters using the clusters as nuclei, and grows to fine 
particles of spinel single crystals..." 

The growth of ferrite particles by chemical vapor 
deposition is described in Chobiryushi Handbook, which 
translates to "Handbook of Very Fine Particles". Enclosed 
herewith for the Examiner's benefit are pages 192-211 of this 
reference. As shown in Figure 1 at page 193 of this 
reference, particles grow according to a particular path. The 
primary particles obtained generally have, at most, a main 
particle size of 0.1 microns. Depending on the conditions, 
the particles may grow into single crystals having a mean 
particle size of about 0.5 microns. However, in such a case, 
they have an angular, polyhedral shape and not a spherical 
shape, originating from the crystal structure of the material 
constituting the particles, as shown in Table 6 at page 210 of 
the handbook. Table 6 shows the shape and mean particle size 
of ferrite particles grown using a chemical flame process. 
The chemical flame process is shown as being a process in 
which a vapor of a metal compound is supplied to a flame, 
which has been formed by combustion of oxygen and hydrogen or 
oxygen and carbohydride, to form fine particles by a chemical 
reaction, as referred to in the reference at page 208. 
Table 6 shows that although particles with a particle size of 
about 0.05 microns can be produced with a spherical shape, 
particles having a large mean particle size are nonspherical 
like ZnFe 2 0 4 of 0.12 microns having a hexagonal shape. This 
table does not show that these hexagonal particles are single 
crystals or not. 
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Additionally, item 5 of page 204 of the handbook 

describes as follows. 

"An Ni-ferrite or Co-ferrite fine particles having a mean 
particle size of 0.5 \im or less can be produced by the 
reaction of an FeCl 2 -NiCl 2 -0 2 system or FeCl 2 -CoCl 2 -0 2 
system at 700 to 1000°C. The obtained particles are 
cubic -shaped single crystals." 

This handbook further states at page 199 that titanium 

dioxide fine particles having a particle size of 0.1 microns 

or less are roundish and page 201 states about zinc oxide 

particles deposited from zinc oxide vapor by oxidation in a 

vapor phase as follows. 

"As shown in Fig. 3, when the particle size is 0.06 jjm or 
less, they are spherical or granular. However, when the 
particle size exceeds 0.06 pm, they considerably grow 
along their c-axis to have a tetrapot -like shape." 

The above discussion shows that fine particles of other 
compounds, such as titanium oxide or zinc oxide develop an 
angular, polyhedral shape when they grow to have a mean 
particle size such as 0.1 microns or more, as required by the 
ferrite particles. Additionally, in order to further 
establish that the presently claimed ferrite powder is 
different from the ferrite particles of JP 9-169523, the ratio 
of the saturation magnetization of the presently claimed power 
to the saturation magnetization of the sintered body obtained 
therefrom was measured and compared with the ratio of 85% 
shown in Table 5 of JP 9-169523 because the ferrite particles 
of this reference are characterized by this ratio. In the 
same manner, the ratio of saturation magnetization of the 
ferrite powder of each example in the present application was 
obtained and is as shown below. 

Example 1: 98%, Example 2: 97%, Example 3: 97%, 
Example 4: 99%. 

In contrast with the 85% ratio of saturation 
magnetization of the ferrite powder of JP 9-169523, the 
presently claimed powder has a very high ratio of saturation 
magnetization of about 100% without requiring sintering steps 
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and this difference shows that the powder of the present 
invention is completely different from the powder of 
JP 9-169523. Due to the superior magnetic properties, high 
dispersability and packability for the claimed powder, it can 
be used not only as a raw material for ferrite sintered bodies 
but also as a material for a dust core without requiring 
sintering. As such, it is respectfully submitted that the 
presently claimed invention is clearly patentably 
distinguishable over JP 9-169523. 

The Golz-Berner et al reference discloses cosmetic 
compositions having agglomerated substrates. These cosmetic 
composition can contain magnetically hard single-grade 
particles such as disclosed in the Zastrow et al references. 
However, as pointed out above, the Zastrow et al references do 
not disclose a spherical ferrite fine powder having a mean 
particle " size of from "0.3 to '30 microns" as required by the" 
present claims. Therefore, it is respectfully submitted that 
the presently claimed invention clearly is patentably 
distinguishable over this reference. 

Acknowledgement is made of the Examiner's provisional 
rejection of Claims 1-4 under the judicially created doctrine 
of obviousness-type double patenting over Claims 9-12 of 
application Serial No. 10/158 570. Applicants will deal with 
this rejection once the remaining issues in the present 
application have been resolved. 

Reconsideration of the present application is 
respectfully solicited . 



Respectfully submitted, 




TFC/smd 
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SINGLE-CRYSTAL FERRITE FINE POWDER 

ABSTRACT OF THE DISCLOSURE 

A ferrite fine powder having a mean particle size of 0.1 
to 30 pm and conoioting m ade of spherical single-crystal 
particles. The ferrite fine powder has superior physical 
properties and excellent magnetic properties desirable for 
thc use as a raw material for a dust core of coils, 
transformers, etc. The powder is prepared by forming a 
solution or suspension containing a compound or compounds of 
at least one of the metals compooing f orming the ferrite into 
fine droplets, and thermally decomposing the droplets at 
elevated temperatures-. - . _____ _ _____ _ 
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Tici.-co r H,3^a» e. tt , KfS&^K: «t o T&tfS 

o . oi~i a m © m^^mw±ss.-r * 0 t^© 
?^t± (ooi) SfcSFfTcssftufcT^fcsvittizg^ 




%%2 ZrCI 4 -0 ^ ^^P ) <75Zr0 ^ ^fa•^ :8, 

^©»fe©SS»4Sf63Bffi©±^- 
k k 4) l-iH < & 9 . 110(TCUiLt-Ctt SffS-fe k £ £ • 
£©*fettBB*KHE,J:S'b©-C*So 900°C©^ 

So 

TO^H 1 0-H,3S-T±SW-STiOjefiKE-?tt. T 



^^Vr h9-f y^a^^r^KCTTIP.TUCaH, 
O)0 ©250~350°C©f*tf*P$> S V* tiilKK^fSSUS 
T , ^ ±££tgl5~20 nm © TiO $ *t 

T©M?L* 4) o^?LM-eiOO~200 mVgO^Sft 
J;fc*@«^4)^o *LT, 3$270°C, 2H-^©il9ft*a 

[2] ZrO ^^SSfe^ 81 

ZrCU-O ^SfSC i^T ZrO 2 ^^i^^-T 

^ 0 zrci.to.kcSCS^iitsBSKJ/hS < . SlCT 
asiOO%Kai1- S ©f41000°CiiLh-e* So ZrO 2 C 14 

T'^ScT -5 © J4¥*H& ^ jE^H B aTfe a o 09 
^©W^^-To ZrcU4flJfjE©ifi£"ra3s'3* N * 

tS*P©An (»0 o C: Afe) ^^v^i^'L^ (1100 
°CiiLh:B^) CiAL, ZrCl.kiffi^-. Si^^-^ 
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0 1 2 .3 



ZrCl 4 [%) 

m SJESS : 1100~1250*C. (Oj=53%, 
A : Aj&. B : Bj£ 

010 zraj&miz±ziEJ5£kzro 2 ikj$m<nmt 9 




urn Efru ems t w-mmv>m% * 

SiiKfEgfefce «fc o X^VcT £ o 2 C^-f J: 5 
fflUfcW^SW-So ^©Zri^tfc-F-ttiE^SOitMg 

#J:*50nmjaT©fcSM:jBfrii. ^tvj:0^:#< 
©iti^c J; ^T^KitttSo — 

ZrChzg^C J; a jE^Fb b b ZrO 2 ^^©^{k; 




¥E3 ZnOjBSttfi* 



:E7j H H a©£/£WJ#*-r.5o KsS©*i3»S& 

©ffi^B&-nE^ H B B ©^!c^if< . ZrCl 
1 %OTT«100%IE^ H b b© ZrO .AS^f 5o 011 
tt, a^OSli^M^T^^cLfeZrO.OiE^AO^. 
^^^©T^gflCtlt/o y h Lite ©Tib 

So E/7 H B a ©£/^ fcJB@©JWcJ±*iraa*m.(=> tL. 
bTViS, d©^fc^. jE^a©*figt4lfi@iS/jN 

c^n*ffiji^#*sfc©fc#*.e»iT,So 
±fiW-aiE^rStti(igseta-c* s a* . ' 5oo°c * -c© 

JflSSftK: J: o T W4b b bK(5 fc Ay if ^f£b&v 1180 
°COT©, #M*^3£««-C©Jp^3EiE^a 

ZrO a$fc^©3Ej£M:31* © Zr^©^^P^ Zr ©^ 

OH-©J:-5ft?*BKi©ah3i© 2 o©tfc6S;&5 *«, 
JJB©BBIWl©#ffitt. SS&x*^— S&*33$b 

*©ffeK:. Zi0 2 ^fc^^Zr^©^m4 3 -r©i?i 
[2 Zno@g«!4^ 

Zn3|?Si©SCf|®MbC«t S ZnOlRffc^-S-BSttl 
S^ttfrtt^^^SBtSftTViSo Zn^g^700 

"CiiUi^a^Lr zn asset u 85o~noo°c^nift 

f h7*°7 K5K© 2 31© ZnO jgffltlfc^a** e> ft 

-5 91 ,0, o c: © ZnO itt <y ivvmmv%> h a f F7^7 
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1.0 - 




0 J 1 1 1 1 1 — 'o 

700 900 1100 

S SB U K (%) 

O : TiOjCTiCU+Oj). © : Fe^FeCU+Oz) 
A : ZrOjfZrCU+OJ, •: AUO^AlBra+Os) 



H ^(7)fl6(7)m^fb!l^!l@«^ 

Sio,j±j88*K : ?o c l :, "Cfeftt>^*KfieMS*L"r 

jfeffiTSBSSftT^Sa*, WRJU^ftTtt SiCl 4 1 O , 
t <D L00(rCiiLh©SJ*T*TO^50 . 02~0 . 03/£ m O 

AlCl,2&SVittAlBr,fcO,fcO1000~1200 o CTO 

FeCl,fcO«4:0700~100QrCTOSfEK:J:o-r6 , 
y, j8,fctfffSFe,0 FeCI,fcO,fc 
O600~900°CtDaS"CTOSgl// mi^T© 77 do i 

{b£Ti0 5 :fc,fcU ? ZrO J ©i#^j:!^bTlI12, H113 




83 ^fef* : (DSiCU. CO J = 9 -12% . 1200°C 

(2) A1CU. (Oj=67%. lNHTC 

(3) AlBr 3 . (Oil = 8. 2%, lNHTC 

(4) AlBr 3t (Oj = 32%, 1100'C 

(5) AlBr 3l (O J =96-99%. HO0°C 

(6) TiCU. (O 4 }=50%, 1100'C 

(7) TiCU, (0^=96-98%. 1100X 

mi3 ^j^Nn^Mt^mfflSfftscst^g-r^se 

lUmLWffi&e)' * n?>ifm&&l~ «fc 5 SEft 

-ct±KBSS£©_ti?- 1 1 h cegA^^t a » — 

^ i: fc Cif^-T 5 m&A^ s o ^M®35^^ 
Mg3SSSttO,i:©90(rCBUi"r©RJiECJ: D , *fc 

go.oo5~o.4/zm©^t^$)-sv»^Az:^r'f$ : © Mgo#. 
■T5 15,16) o 
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2.2 m^MtmmMfr 

JSC i ^xM^itmmm L &&&-rz> 0 -?%io 

*>, 2S©^^o^>~fb^ ; & AXn, BXnfc-fS 
fc AO a- BO *^£®Kb8»*£/£-C£ i 
/Nn^y-fk^fcCfcOSfDtt©^^ AO a BOA 




£8? Cc] 

&) : 250~300ml/min,^'^>X N 2 . KfStfXiffl. 

j£(vol%) : (•)2.9TiCl 4 +410 2 : Ol.8FeCl>+ 
480 2 ; (O)l-0AIBr^33O 2 : (O) 1.0SiCl 4 +40O 2 : 
(A)0.1ZrCU+42O 2 : (■)3.4TiCl 4 +1.2FeCl J +4 
80 2 : (♦)0.7TiCl 4 +0.8 AlBr 3 *33 0 l ; (3)2.8 
TiCI 4 +0.9SiCl 4 +48O 2 : (A)2.9TiCl 4 +0.3 ZrCl 4 
+40 O 2 . 

EU4 ^'\a^>ivitocn%m£<nix&fe in 



J^ttfi , fc&^fc «t ^ K: SiCU< A1C1 3 < Z1C1 4 < 
TlCl < <AlBr 3 <FeCl 3 CDIII{C:ii^:-r-S. 0 UA^L, 2 

&ib^, fl^litffTiCijpfflo^cifc^, Tici.io 

/Xf&ftOK^ FeCl 3 fe 2 V>tt AlBr 3 1 (DW&%:Z~l± , 

TiCl 4 ®Slii>»±#ffi©«r&J:D{E5i$ns. — ^. 
TiCI 4c fc 0SfS14©<St»SiCl«2bSV»tt ZrCUfcOg 
^"Ct±. TiCi 4 ©B?3R»»SlStt#ffl©«^i: 0 
#PfHl£tV5o L^L, igCSiCl«*4W±ZrCl 4 ©|& 

m Tio 2 -sio 2 ^egf5^- 

TiCl 4 -SiCl -0^, 800~140(rCC©EfSCJ: 9 , 
TKD 2 -SiO 2 ^jgSt£i 1" £ ,B o TiO 2 -Si0 2 m 

&£&{b-^te#3EL&v>©-c, ^fflttTro. t 

Si0 2 ©2*§fc#So ¥K4CTi0 2 -Si0 2 ^^^© 
Si0 2 Sd5^^%a-«¥K4 (B) ©i^G, 0.1/x-m 

^;ioro.i// mgicsti 
Tio JSJlrf^i SiO.ci otttcf < Ibixt 
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0.0(j 0.2 1.0 2.0 

SiCl 4 CX) 

m ^JSE*fl= : 1200*C.CTiCl0 =2.8%. (0 2 ) =48%, 



• : d,oi, □ : Daw. O : 

TiO &a£g&Wn SiCi ,S|i:J: %mt l » 
v»5„ — ^£aKa*H<*S4:W4 (C) ©J; 

^fc&D^-rv> 0 Tio 2 ©^ H B B sitt, sfcsasoo'c 

Kit*-,, ^f-zuiSfefig^tt sici 4 ffi»S«"C- 

140(TC-rfeft^25%^ig-Cfe 0 , SiCl 4 =£-^in Lfc 
3K-?©±SSi@"C. TiO ,±iZ SiO .fig^*s|^^*f ffi 

£n&fc*t>k#;L£ft£ 0 t» 1 -sk> 1 s&bh*4 | ©7 
xstio ,ttioo(rcsB^SEoira*i»i i o t t ;u 

< v> k v» 5 itSS* *> o l9, 0 

ID TiOi-ZrCMSaiT- 

TiCl 4 -ZrCl^-O,^©900 o CJ*Lh TOStS C «t 5 
TiO 2 -ZrO ^ffi^BMb^iSISitef 1 * 
TiCl 4 -ZrCl 4 -0 ^SltSTtt , &© ± 5 * 3 

® TiCl.(g) + 0 ? (g)=Ti0 2 (s)+2Cl 2 (g) 
© ZrCU(g)+0 2 (g)=Zr0 2 (s)+2Cl 2 {g) 
<D T iCl 4 (g) + ZrCl 4 (g ) + 20 2 (g) = ZrTiO «(s) + 

4Cl 2 (g) 

=§-SCE©1300K-e©W^SC, logApt±. CDS. 6. (D 
5.3-C£>-£ 0 LT, (D^OV^Tti ZrTiO t 0)M£l'¥ 
T—PtiZfBMtzV) -C&ffi to A* & * V » A« . ZrTiO 4 

tt TiO 2 k Zro 2 a> ?>£j&1- 3 ©TCDte* # fcspgffjE 

tJC^feOo 3*fc. Ti0 2 fcZr0 2 f±t@S^H^-ri)© 



T, dORj5S5^i»?» tt Ti0 2 ss,Zr0 2 ss, 33 «fc 1/ 
ZiTi0 4 ssjSafcte^*S±J58^-S (ssttHJgf**^ 
-T)o iai«lAA^0.5^ mgg-C*5. ^L- 
T, Ti0 2 tZr0 2 ©iJt^^H^± ; &^^^ : >'VJ:IE 

T\ IE;£?£©0-0*fc^>o TiCl 4 -ZrCl 4 -0 2 ^-C 
ZrCl 4 ?ig§iibTV^< fc, W&O^fiWSttZrO,© 

#-5„ ZrCUiiSoii^kkfeCZrCoHISFMiiitt 

X1~Z>o TiO ,©S*»K: ZrTiO 4 i^^-fS 

i^CJarO. ^-©^fig*ttZrCl4/TiCI 4 Jfc*«l iCjfi 
<. £tz%]M&Ml)^^iZ£M< ^5. ZrCl 4 jfcK 
Oil^SiTtt Ti0 2 ©g?gLft: ZrO,fI©#-;&S£j5g 

(H Ti0 2 -AI 2 0 2 ^^4^ 
TiCl 4 -AlBr 3 -O z ^©800~1400°CT*©S:fS^ <£ 9 

TiOj-Ahc^jesee-?**^-*"* 2B o ^^ffittr 

1-9— x*5j;t>V^;vS!Ti0 2 , ^M&JfOAi.o,, 
J: If TO 2 -Al 2 0 3 ffl<Dik-&WV& S £ -Al 2 TiO 
-£„ )S-Al,TiO.»±HlgK©tai:L-C^c1-So Ti0 2 - 
AUO.^t&f^MD^F^ttg &0.03—0. 6^ m-CfeS 

a*. x|ail©f*>6*«>fcTiO, (rt'f-nO ©*gHr?f5 

v»„ c:©^ ^^^©m^iHiffA^ . ifi^tt 

Ti0 2 ^H?k#M© Al.O.^fcjSS^gJlrttT 
£-5 k#^^tLSo -TiO.Oilgi&lUiKfSffliKa* 
1075°CiiLh, Al 2 0 3 10~30 mol%JU-L©i&&*fc"Ctt »5 

o^fl:* 4 <£> , ^^^m Tio ai,o 3 &m¥§- bt^ 

5if i^tLS, /S-Al 2 TiO 5 t±1000°Ci^±, 

ai 2 o s ^j2o moi%^©ia^c-c^ -r s a* . ^ftt 

irctell00~1250°C©P*TCtf-Ai 2 o 3 k Tio 2 (ju?- 

(T] Fe 2 0 3 -T 10,^8^4-^ 

TiCl 4 -FeCl 3 (i^SVifitFeCl,) -O 2 ^©800~1050 
°C-T©SJS^J; D Ti0 2 -Fe 2 0 3 ^®^i^*^^f 
5 a , £3tifcltT-}-f—XWLT'rQ2. Fe 2 TiO s , ±J «fc 
I/Qr-Fe 2 0 3 -r, SfD**^© Fe/Tiit©i#^: k k 
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TiCI«-AIBr a -O 2 ^^C0Ti0 2 -AI 2 O 3 ^ 



Ti0 2 A^ Fe 2 TiO s , ^LTa- 
Fe 2 0 t SS&f "5 o Fe 2 TiO «ffl©±J#S£tt Fe/Ti 
Jfc6n.2~l.60fc **V»«iaeSgE9O0~lW3O 

°c-cg^:t^-5o isEjaSEBoo~ioo(rc, Fe/ntb*s 

«*j0.8J5JUb"rtt . ¥i^BS* J 0. 04—0 . 07^ m ©j^& 

jftCFe.TiO.. ar-Fe 2 0 3 . * •& Vi|± Ti0 2 (7>#$Sa H H 

Fe a O,fflCttFeTiO,a*. Fe.TiO.tlCM: FeTl.O. 
«U^5„ TOi-Fe.O.^gH^fetefc. Fe/ 

Tijtoiftfefc fc fe c»£jte~it»-fe~»-es~s^ l S 

FeCl 2 -NiCl 2 -0^ fciUH FeC] 2 - CoCl a - 0 5 3b<£> 
700~100flTCC©KF5K:J: 0 m&T© 
Ni-7x5-f h^VMiCff-7x7-f h©jffi8tSf^ 
5 23, o - ©*fcWli^f#fcB4M£e&"C* S o 

2.3 libtl^^ 

fefc. ittaSS^rtSjaT-Si.N*. TiN, AW, ZrN, VN, 



® 3SiCl 4 +4NH, — ► Si 3 N 4 +12HCl 
© 3SiH 4 +4NH 3 — -Si 3 N 4 -K2H 2 

SiCl.fc NH 3 ©K^COV^T(±, ?JO0<c>C<fc-3T-£ 

ja^^s^ ©^jsssiitfa* ^aTv>4 *•„ 

* tic J: *tf f , 1000~1500°CT©SK^ «£ ot, 1050 
'CCttSi (NH) 2 , 1210~1400°C-C{i Si 3 N 5 H 3 ~ 

si 2 N 3 H, i500 o cm sun^h© j: -5 &ia$c£ ^ 
as+KW^^-rso 4>r^©fb^a^ti sici 4 / 

NH34 3 , i4oo"CJ^±-cioSft-rs tffiikW<D<*- 

Si I N«fiK&?*Sf§£>i'lSo Si,N 4 ^®^[ 

&?©J$B. ISM («*4v»«A) tt. 4»H 

#©;i£jMbB#©f&#yiz&g t flic «fc -a r^b-r 

T . ^JSfi&O . \n xn OT© SUN , jSfiMfi^?*^ £ 
KTWS ,, - - - - - ■ 
— SiH«*fflv»4Sf5»i. SiCU©*fr&J:.D fe 

J« 0 SiH 4 k NH 3 ©500~900°CT©SfS 

»cJ:0. NH^SiH 4 >10©fcSjfiBlSi«:'g'.*£:v», 

*1480'CTfyaS"f S ikCiD, ^b b b©© a - 
Si.N^gH&WW&ftS,, £0Si,N 4 Cttgfe%© 

**kiKl2wt96©K5)5A«^'iixSo 

^+■9"^ f-n/S/ * n h U ^ 7 if > ( HMCT, [Si 
(CH^NHh) . 2b*V>tt^#-9-^ f-^S^S/-? > 
(HMDS, [Si(CH 3 ) 3 ] 2 NH) k NH 3 ©?g-^^*X ©1000 
"CTTO&aflPKfCcj: 5 , #H H a®Si 3 N 4 TO^^ 

0Si,N 4 tt, IRO^IRT.^^ h/UC £tlt,£Si-H&'& 

C©# B B H g*&#£1500°C. 4~6^NW. Ar^T^® 

itik.ff n*595%iiLh©ig B B Ba:© si 3 n « 1 & a o 

[2] TiN^ii^ ^ 
TiCl « t NH 3 ©700~1500°CT© SfC K «fc -3 "C M 



SSI* S! £ m 
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700 800 900 1000 1100 1200 
m NH 3 : 180 ml/min, N 2 :i50ml/min 



1116 A\HlS^ : WM&!toEffia&lZ&2>9£it m 
f5 m o CKDSfSTtt TiCl. fc NH^I^Mt 

#;b^, S^aS*S25(TCKtTO«^»±. TiCl« 
fc NH,©ttM^W£fifcU £*u&*500'CJ£U:© 

iffiS-C TiN C^fe^jSP-r -So - © TiN ©JES^tt 
0 . 01—0 . 4/* m fc j£ < , #ftt£© ^IWK 

O^BSt*©BScSCJ:-3"CTiNe : ?* J ^S"^So - 

® TiN \t^imm ■ 5 U m wro^B a Bt?-es 5 o 

AlCUt NH 3 O720~1190°CT©SfD^J: 0 . A1N 

ft&fiSttHl6C^f J: -5 CI- 45// m*e>0 .16// m 

AINtt. ^^i:LT4.6%©Clfc8.4%CDA^ , 9^ 

MM V/f^T^i- ?A (Al(i-Bu)sNH^ 
fc HN 3 h©600~1400 o C-e©SJSCj;^ AlNjg^fcgi 

&o Z.tl% Hj-NHjji'n^'^'l 3 , 140{TC. 2 BfTO 

5ifcrk]£<D±¥l-£ti)iz, 600°CTf±0.03/< mT 
£>ofck<DA J 1400°CTte0.01,u mCl'>tS 0 £ 
fc, -I© AiNtt^KjfcLT1.2%©g£3Rfcl8.8% 
©^©S^^ifo 



FeCl 2 -NH^, 780~98(TCOSCtiS(E^ i * a-fb 
«^S^-?fi>&^iSS^?,nT^5" , „ FeCl 2 £800 
"CTiQiftMfg $ -£ , 33R# * Til A/eSCESB'^fSfcn 

SEffi£780, m°C-Ctee-Fe 3 Uta-Fe&, 
g980°C"C«y'-Fe 4 N, y-Fe, ar-Fe25*£j3Sci-£ 0 
780°C±J «t Tj88CrC<D£jmilZ . *ftS0 . 7—0 . 03 n m 
0 k ItgO • 3—0 . 1/z m Oltet^te^ £ 

fcJg£S*LT^So 980°C-C«mi0.1— 0.7// mCD 
t&ffi&%& k ®50 . 1—0 . 3m m Otfeiflfefc?**^ 
L, M#* J y '-Fe 4 N2b*V>t4y-Fe. ^#**<or-Fe 

ZrCl 4 -NH 3 -H 2 -N 2 ^©1000— 1500°C-e©KlS^ 
J; 0 t ^fb^aSUffl^O ZrN* tSJ&tfFBfc^IO 
- iS£ Lfc -*"* ,u o ZrNCDmS f± 0 . 05 

// mOT-C&So tflW^fiSfttt NH 3 -H 2 il^"^Xm 

VC1 4 -NH 3 -H 2 - N 2 ^©700~ 1200°CT © KJS C «fc 

BNiiiMfcw^-f 4 o tfweso 

TTBfi3*KX k **o dtb^N 2 ^1550 o C-C^S 

nth- bn^jm b-r * **o 
2.4 jsHbttBeswte^ 
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mum mmmmm 



T b 7^f"7U>'7 >- (tms, SKCHJO (07^+. 
900~1400°CT©^^CJ: 9 ©£0.02—0.12^ m 

©/? - sic gi»ew£j£-r 5 a,3s, 0 - ©«hph:# 



0.2 




0 I I 1 1 

300 1000 1200 1400 

EloiBS CCD 

H17 TMDS<n#h»^J:oT*j«ra^-SiCi8BS!tt 







Si-CHa 


Si- 


-H 














Isi-c/ 


(a) Sh^J»aft700r 

I . .. !- 


i , .... .i 1 



4000 3000 2000 1600 1200 800 400 

$E S C cm" 1 3 



Si-H 


Si-CH 3 














\ * / 


"(b) &##fi« 875r 
i i • — 





4000 3000 2000 1600 1200 800 400 



& 5 CcnT') 

[Uia TMDSOS&jM&T* 



f^^^^^^XTMDS, H [Si(CH 3 ) 2 ]H) 
j©*^4^00~140(TC©3ft£#K<fc 5 /? -SiC jgflHft 
^O^fiECWO;):. 58i?e>©PftNH>5i:ffl&;6*fc 

^■r«t5CS(SaiS©±». *S<^»±TMDSift£ 

©^cioTjSE^-rSo c:©STO10~30a©^ 
S^i* fcfc* D . flSllr?gte800~ 
100(TCTf*Kll0A . 1200°CT^±20A, 135(TCTn±30 

A fc£JESgf0±#-fc ba»L, 
TMDS«gC J: 4^fbttftV»„ ^©J^ttlKSAlrjx 

018f±il»«¥JftKa«7OO~14OO , C'r^bfc SiC 
©IRX-^:7 h/PTJbSo TOO'CWSi-H, Si-CH 3 © 
USyRtf — ^**5fiv>A5, 875*CTte Si-CH 3 ©fl&lRh°~- 

Si-H©cRJRt°-^ fcllOO'CTteSBJieKi: £ D , 

uoffCTtt^KiBarr *«, i2A-t© c: t . 700 

"CC^fi^SSiCttSr-H, St-CH,^©J&&£3K 
_t#fc i:fe^B B B't*©<fc<' i SiC^C^^ 0 SiC© 



Si-H 




ic) lioor 

1 1 1 1 1 1 

3000 2000 1600 1200 800 400 

& ft (cm -1 ) 




. i i j <— 

3000 2000 1600 1200 800 



&S (cm"'] 



SI* » 38 ffi 
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6 10 



a> msnmst : i4oo°c 

H 2 gf L ^:(//A) :O:i00, 



200, A ; 300 



H19 ^Sc!a<7)C/Si^EJUib(CSt?'rTMDS; J gJg<7)f$ 

■c/si-*?ntj±ei9*c^r±-5 -ciss. tmdsm, 
ioto. 9~i . 5 * x^tt-r 5 o 

SiH < -CH 4 -H 2 ^2b^)V^±SiH 1 -C 2 H 2 -H^^BK 
KSSTtt 1350 o C^Ta/?-SiC©flfeC^iSii51!j 
©USRS^irt*. f5tn00%© SCjSfRlfc^* 5 ^ 

-rs 0 ^©TOffiti. gf£3aa©±#f-^«toT 

200A*>5>750A*-CifS^rr4o SiH 4 }gJg©ii 

1m\^x^x^&mtmx-rz 0 WciotM 

ST*. * T700— 1000 o C©M*£"C SiH«© JRtffrjffK: 

J: 0 Si5&W£#cUSiH 4 (g) + Si(s)+2H 2 (g)) , 

?fcvi-C1000rCBLtOSffi«T CH.oMC J: o 

T SiC*±fig1-5fcft"C*S (CH,(g) 'CHi 

(g),Si(s)+CHx(g) »-SiC(s)) 0 

— -Jj, SiH 4 k CH t ©^&1200 , CJ£U:©iSS"ClJ8 
k, 4»St^Ctt*<. fl3ffifcSiCj@mil£? 
e> ft 5 o ^M, HGSSSW-CW: S iH 4 k c H 4 a*t5 

ck -a T S iC J&^AS^JjSS 1- £ *: ft k # x. *> ft X v > 



gi4oo~i6oo"crteKj£5BK©±#fc t & ctasi»4 

SiH 4 -C 2 H 2 -H 2 ^T-©1200XT-©SfSK: «fc o T , 

H&fc -SiC iB«l&f4J4)St4 M o sp^tfcS tt 
100—400 Agjg-C* So £©*§n. CH«J: D feiSJS. 
tDft^P1"SC,H,*^l' s SfcftC, SiH 4 k 

gPfiS©M4^h$ < #9 . SiC©^£j3fckjjfcKK: 
msa-Th t, fc?m (B) SrK-rUfciff-SiC*^ 

WCl 6 -CH 4 -H 2 ^, MoCl s -CH 4 -H 2 ?£ , MoO a - 
CH«-H,5fr&»«3©WC, W 2 C, 2bSV»« Mo,C©^ 

WCU-CH,-H 2 ^, 1000~140(TC"C©2tfBRFSK: 
19- r W, W 2 C, WC©®^©rf$:AJ^-rS ^ £ 

§ W *j J; W ,CW£j&t S 3*. 1400°C-C fi teUT 

0.02— 0.3/i m. J£tt3$?ffcT*So 

MoCl 4 (MoO 3>-CH 4 -H 2 ^©1000— 1400°C-C©MtB 
RfST. $£^0 . 02—0 - 4// m ©S£t£ Mo , C jtitKtSfr? 1 

^©-ftfe, Tii 4 -cH 4 -H 2 ^©i200— i30<rc-e©£vtB 

MfSKcfc.D, lOC*»±ffiV»**, 0.01— 0.2// m©TiC 
gafif4*£«t4 w . Sfc, TiCU-CH 4 -H 2 ^(© 
1500— 1600°C-C©Sf5Tfc , i|50^f±<Bv»*s, 
gO. 1~0. 2fi mggOS^IW© TiCjSjWBrF**£. 

2. 5 i^MMW 

ft, «e*ne>©jSB»e'?©-&^cM'C^ s fefen-c 
m.^imimmsm^'&mt, 2. 3 k2. 4 

-C^fcflB'.toifcflSKJ* S ^ » «^fbKf©-&fi!SS©*a 
-g^tfr , ^SSPS«^IIWb^I©Sft»fi?SfS c ck S „ 

Si(CH 3 ) 4 -NH 3 -H 2 ^. l200"CT©*itiSPGc i t? 
SiC-Si 3 N 4 ^^^W^-T#S 4,, 0 
^B B a®-C^50.01— 0.1// m©^^fe^-Cfe 9 , 
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1100 



90O - 1 



700 -> 



R.T. 



© © 



C 



© SiC- Si j N 4 
• SiC 



_l l_ 



0 2 4 6 8 10 " 16 18 20 22 24 
(NH 3 ) Cvol%) 

m 1200°C. CSi(CHa)0= lvol%. 

fi 1 1/min 

gmmiki* : 1550'C, 1 — 4h. inAi-N 2 

tt. 1550"C-CHaSg®rS^fcCJ:9 
/?-SiCiSj:tfar-Si 3 N 4 (— H ^"tf ) C^gJMb 

t^o mmmmoyffiikffln 1120 c^-r *■ a -k . 

TMS fc NH 3 ©*S£-M£U100°C© t S tt SiC fc 
Si,N 4 ffi0«£fl^*.Sa*. m^§jg:&*700~900 o C 

Si 3 N 4 ;ffi©3g-£ft:. $ 5 ^ tt Si,N 4 #— ffit ^-fb-r 
So SiC-Si^3&ffi-&fit?©iK&tt0 . 15—0 .2/img 

9if>- {(Me 3 Si) 2 NH, Me=CH a } O^^^iO, 

^Nisro s i- n-c 7m^ssmw^&-r s „ - ti 
* Ar^H^if, msovc-cmmm-r z t a -si.n. 
* «t /» -sic cig&fls-r s o /? -sic®^ t±#^fc 

igigt±20~100nm-e$>-So c*-Si 3 N 4 tt 

sicu-Bcu-NHa-H,^, i400°C"C©M*&5/&k: J: 

^fisj&tfc-c. ^g«o. 06-0.1// 

fiS^s** , i55orcTfiftjaysLT *siirf cuss* 

^©ffe. TiCU-SiH«-CH 4 -H 2 ^§vfI&/£^<fc & 

tic- s ic m^«^©£-j&& £ fe S> ft"C <^ 

So 

2. 6 &mmm=f- 



MMcomSfrMMjtfc «fc S © * S o ttf#f , 

0 . 05—10 M m ©«*€30$WSt^^ e.tlt^5 6 

J: 5 Fe^ Ni©^®-?0^«X^ 
W, Nb. Fe. Co, Ni*SVitt 



Fe-Co^^ Ni-Co^-#. 



Nb 3 Sn ©#;§$£&?** 



© NiCl,(g) + H 2 (g)=Ni(s) + 2HCl(g) 
© CoCl 2 (g)+H 2 (g) = Co(s)+2HCl(g) 
(D FeCl 2 (g)+H 2 (g)=Fe(s)+2HCl(g) 
© WCl s (g)+3H,(g) = W(s) + 6HCl(g) 
© 3NbCl 4 (g)+SnCl 4 (g)+16/2 H 2 (g) 
= Nb 3 Sn(s)+16HCl(g) 

©-m, ^^5oxww^750A-c. 

^0^V^^-Ni^»A5#^ttS o ©-e«. -950 

/Jn£<&£ 0 £U:©££«t£Ftt 1~8 

J^^^-tPo ©t<DO«^T** FeCl 2 -CoCl 2 - 
H.SSKS&E.kiMf. 1050"C-P!feS0.5/£m^TO 
Fe-Cojg^OjSliBsew^i-So JiLhSB^fcS 

j: * #•££&?©£/& k , *©ifc?H§i±©«^£#rc 

©C^Uf>:NbCl 4 -SiiCl 4 -H 2 ^O1400 o C-ecDKC5 
Ciiltf, [NbCl 4 ]/[SnCl 4 ]=1.12©fct» , IfcS 
0 .03— 0 . Ifi m © Nb 3 Sn ©^t^geK^F* 5 ^^"^ S 
d k 3&*S8£f 3 V a S £ © Nb 3 Sn K fct7f<JSA J @ 

^©ftfe, SiH 4 Of|ft^SPCJ:oTSiO^*fcfflatfc 
^t6S, MoOrH^OSfS-CMojaaSJlStW^fiJc-CS 

So 



3. -fb^5i 



^^k«, ^k*«, $>&\<^zmmtfflk 




*i» k & ft 
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<j-ai 2 o 3 

tf-Al 2 0 3 
Co 3 0 4 
Cr 2 0 3 
CuO 

ar-Fe 2 0 3 
y -Fe 2 0 3 
Hf0 2 

rho-Mn0 2 

Mn 2 0 3 

Mn 3 0 4 

NiO 

Sn0 2 

Th0 2 

Ti0 2 

Ti0 2 

U 3 Oa 

Zr0 2 



Chloride 

Sulfate 

Chloride 

Sulfate 

Chloride 

Sulfate (II) 

Chloride (II) 

Chloride 

Chloride 

Chloride 

Acetate 

Chloride 

Chloride 

Nitrate 

Sulfate 

Chloride 

Nitrate 

Sulfate 



Irreg. 

Flake 

Spher. 

Flake 

Spher. 

Spher. 

Spher. 

Spher. 

Irreg. 

Spher. 

Spher. 

Cubic 

Irreg. 

Irreg. 

Flake 

Shell 

Spher. 

Flake. 



0.1 

0.35 
1.5 
0.08 
2 

0.015 

0.25 

0.14 

0.10 

0.06 

1.5 



1.5 



0.5-6 

(0.02X1.5) 
0.015-0.2 

(up to 7 m ) 
0.008-2 
0.1-5.0 
0.02-0.22 
0.2-5 

0.005-0.04 

0.03-1 

0.015-0.32 

0.03-0.20 

0.01-0.14 

0.015-4 
(up to 15// ) 
(up to 25 jx ) 

0.02-3 
(up to 5 }i ) 



31.5 
33.3 

16.6 

2.1 

93 
8.5 



7.3 
5.3 
"9.9 
3.2 



>0.1 
<0.1 
>0.2 



0.15 
>0.1 

<0.1 
>0.1 
>0.1 
0.1 



N 2 °- 




Powder (Slurry) 

1 : aici 3 38S§«. 2 : TiCUt*^ yr. 3 : 



SB. 4 lEfEffi. 5 :StffrS8. 6 :mm?>? 
H21 -ft^S^ctSAUOa-TiO^^CO^^a 501 



it^&mz ± zimmmm^^m^te . 1940 

^^Si0 2t Tio 2t ai 2 o 3 , uo a ?a:ifo#*ie»fbKf f 

$>£vMi Al 2 0 3 -Zr0 2 , Al 2 O a -Ti0 2 , Al 2 O a -Si0 2 , 
Ti0 2 -SiO 2 , Al 2 O 3 -Fe 2 O 3 ^^if0^^^{t^J, 



3. 1 Wl^b«eHtt? 

SfeK3R& £J1W* SiCU^ e> © S iO 2 ©-^J5fc f± 

SiCl 4 (g) + 2H 2 (g) + O a (g) > Si0 2 (s)-[-4HCl(g) 

D£tf50.01~0.05/z m©gfcfcfcSiO»a* 
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mum mmat^m 



IJI 





A1203-Zr02 


Al 2 0j-Ti0 2 






■ — 


rfcT-S- Kim 3/h 






o 2 




0.9 


N2 (hot) 


n fi 

u . 0 


0.8 


Nz (cold) 


0 . 1 


0.1 






0.8 


g/n(total) 




150 


& s [CJ 






Hot N2 


360 (Igfil) 


360 (»E«) 




1804 (fUM) 


1600 Mlt) 




1090 (ft-JCM) 


1000 




1200 («£«) 




T^^EBff^ Cms] 








27 


27 




39 


40 









*' *«115 cm 3 . ** 141 cm a 

TiO z , AlCl.i^© A1 Z 0 3 , j&S V*tt UF.*>£© 

s — * 3s 3 c#i^ba©^figCT*^ 49> o 

MI&u* SffiiRi^abSo TiO 2 ^ ai 2 o .JiSSSTO 
5 0 



m) Jt5S fell 



A1203- 

Cr 2 0 3 

A1203- 

CuO 

AI203- 



Sulfates 
Sulfates 



_ _ Nitrates 

Al2 ° 3 \snl£ates 
Fe 2 0 3 



AI2O3- 

NiO 
AI2O3- 

NiO 
Cr20 3 - 

Fe20 3 
Fe 2 03- 



Sulfates 

Chlorides 

Chlorides 



CoFe 2 04 



Chlorides 



Flake 

Flake 

Spher. 

Flake 

Flake 

Cubic 

Spher. 

Spher. 



(up to lO/i ) ~ <0.1 

(up to 10 p ) - <0.1 
0.09 0.015-0-2 

(up to 10//) - <0.1 

(up to lO/i ) - <0.1 

0.07 0.02-0.12 - 0.1 

0.075 0.03-0.22 14.3 0.07 

0.1 0.02-0.30 10.9 0.1 



:6 it^m&z£zmimimim$ttn^m™ e ^ 





C0A1204 


Suf fates 


Flake 




(up to 9// ) 


Cu 2 Cr 2 0* 


Nitrates 


Shper. 


0. 


07 


0.015-0.12 


FbCrO* 


Nitrates 


Shper. 


0. 


22 


0.015-0.4 


CoFe204 


Chlorides 


Shper. 


0 


07 


0.02-0.17 


MgFeaO* 


Chlorides 


Shper. 


0 


07 


0.015-0.18 


(Mg.Mn)Fe z O* 


Chlorides 


Shper. 


0 


09 


0.02-0.25 


MnFe 2 04 


Chlorides 


Shper. 


0 


05 


0.02-0.16 


(Mn,Zn)Fe204 


Chlorides 


Hexagonal 


0 


05 


0.02-0.2 


(Ni,Zn)Fe 2 04 


Chlorides 


Hexagonal 


0 


.05 


O.02-0. 15 


ZnFe 2 04 


Chlorides 


Hexagonal 


0 


.12 


0.015-0.18 


BaO-6Fe20j 


Chlorides 


Spher. 


0 


.075 


0.02-0.18 


BaTiOs 


Acetate- 


Spher. and 


4 




0.2-13 




1 act ate 


cubes 


1 


.2 


0.07-3.5 



3. 2 m^mt^mmtLi- 

Xlt. Mb(D Al 2 0,-Zr0 2( AUOi-TiOz, & X Xf 
A1 2 0 ,-SiO ^CO^t O— 5ifl>eBSA s * s ■ 

I^CJ; i, Al,O i -TiQ,^BHfc$l©-&fifc^iB £0 
21C^-To AlCI,f±J|^ttO®fr-C* 5 <DX-mMW. 
? 4 -fam^X ; TiCUiSf ffl-CfflftfcT* h COX 



4 KI Al.OrTiO^fc Al»0rZiO 1 ^©flc©'&fiJS* 
AhO.-TiO.^t^WO^-Ca, AlCUfc 

Tici 4 t b , iB^asasi6oo o c . m&smmo 

frT/i><Dl&& J ¥®klt Ai.o,©-^*©^*^"^ 

UT#aEt5k#iLt'' ) *. Al,OrTiO s rao<b^- 
%-C£>&£-Al,TiO .fits fc A,if±ES5L#V\, 

AUOi-ZrO^^flaO^rtt, »^SPS£ 
1600— lSOCCTSJiD:*^*. 3?i$*S!£25~50nm<D 



* 4 • 4 t 

»i* « st * 
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I 



AWmttZ Vi„ £-£*M£4'© A1 2 0 .©flgfirfltt^ 
^?gti8~15nmgS-C, ZrO 2 fi A1 2 0 aH^^C 

Ai 1 OrSiO,5ftSS^f&#tt. Aici 3 1 sicuofi-g- 

^m^lWCC^C^C^^iitf CI t C £ O-a/^e 
ft3 0 sptSiBS^O—TO nm ©#ifc'i±tf) J: ^MWfo 
^m^n^o Si0 2 , Al,0,kfe^NIR"P*** J . 



3. 3 ^JRjeSKtt?- 



- - - -3JA 3*A 




R F a -f A* 

HJ22 RF j^jg:/^ X7 h* — 58 



TCSSCiot, Iftgl^m&TOW, Mo> w_ 

4. 77X7>i 

3?lA>kJlft1"£ ki«T*So 7"9Xv©flfflEfi£ 
{il0000~30000KT*S><So X"?1£-C»± 7*7 X-v 

LT7g1£g©j^JS^. -r*>\ 9 5?* A'* if ©It 
«DllR7"7X-v%fflva^r&^a«±SiE-C*S„ RF7° 

7X^t±r-^7°7 7:-vcjt^, (i)/7Xv©gA5 

^©T^^^ffi^A^O^^fi^ilA^^, (4) 



i 



I 
I 



w 

m 



m. 





b, c : Ar f : RiSfiB i 

E123 r f x * 



